Parents/caregivers of hospitalized patients are at risk of sleep disruption. We performed a crosssectional quantitative and qualitative evaluation of sleep in parents/caregivers of children undergoing hematopoietic stem cell transplant (HSCT; n = 17). Additionally, we explored the frequency of room entries for hospitalized patients undergoing HSCT (n = 189 nights). Twelve caregivers (71%) demonstrated significant sleep disturbance, 12 (71%) described sleep quality as poor, 15 (88%) averaged < 6 hours of sleep per night, 14 (82%) awakened at least four times per night.
INTRODUCTION
Sleep is an essential biological function that is important for physiological rest and emotional well-being. 1 Sleep deprivation exists when sleep is insufficient to support adequate alertness, performance, and health, either because of decreased sleep quantity (reduced total sleep time) or decreased sleep quality (fragmentation of sleep secondary to disruption). 2, 3 Frequent room entries for vital sign measurement, overnight administration of medication, and monitor alarms increase sleep disruption in both patients and parents/caregivers during hospitalization. 4, 5 Sleep disruption in the caregivers of hospitalized patients can lead to increased stress and fatigue, decrease the quality of life, and ultimately affect parents'/caregivers' ability to support their child. [6] [7] [8] [9] Hematopoietic stem cell transplant (HSCT) recipients spend a minimum of 4-6 consecutive weeks in the inpatient setting, and 50% are readmitted to receive treatment for transplantrelated complications. 10 Caregivers of patients undergoing HSCT may be at risk for sleep deprivation, adding additional pressure in a setting already associated with high stress. Caregivers take an active role in caring for the sick child and commonly stay with the patient throughout the prolonged hospitalization. Although there are several Abbreviations: GSDS, General Sleep Disturbance Scale; HSCT, hematopoietic stem cell transplant; IQR, interquartile range studies evaluating sleep in parents/caregivers of pediatric patients with cancer, 11, 12 there are no studies describing sleep experiences of parent/caregivers of children hospitalized for HSCT.
MATERIALS AND METHODS
Here we report findings on two related pilot studies. First, we performed a cross-sectional evaluation of sleep in caregivers/parents of children undergoing HSCT. After Institutional Review Board approval was obtained, a member of the study team approached caregivers of patients undergoing HSCT. We included only caregivers with no prior diagnosis of a sleep disorder, who stayed at least 5 days per week with their child in the hospital, and whose children had undergone HSCT and were between days 0 (stem cell infusion) and +30. We used the General Sleep Disturbance Scale (GSDS) to evaluate caregiver sleep disturbance and sleep quality. 13, 14 The survey consists of 21 items asking respondents to rate the frequency of specific sleep problems during the previous week from 0 (not at all) to 7 (every day). 14, 15 The GSDS total score is the sum of its seven subscale scores (i.e., quality of In a second cohort, we explored the frequency of room entries for hospitalized patients undergoing HSCT. We tracked room entries on the 24 bone marrow transplant unit beds over 7 days using a simple 
RESULTS
Seventeen caregivers of patients undergoing HSCT consented to the first study, the majority being females (88%). The study refusal rate was 15% (n = 3) of individuals approached. Demographics of caregivers and the children undergoing HSCT can be found in Table 1 .
The caregiver's median GSDS score was 50 (interquartile range
[IQR] 40-57), with 12 (71%) scoring ≥43 indicating a significant level of sleep disturbance. The GSDS tool showed high internal reliability (alpha = 0.87). Caregivers spent an average of 6 days each week in the hospital (range 5-7; Table 2 ). In the investigator-developed questionnaire, 12 caregivers (71%) described sleep quality as poor in the hospital setting compared to one caregiver (6%) reporting poor sleep before hospitalization. During the hospitalization, 15 caregivers (88%) averaged less than 6 hr of sleep per night and the majority (82%) awakened at least four times per night. Sleep quantity, quality, and sleep interruptions were significantly worse during hospitalization than prehospitalization (P < 0.001). Cardiac monitor alarms (76%), infusion pump alarms (82%), staff assessments (82%), and door openings (71%)
were the most commonly reported causes of sleep disruptions in caregivers.
Thirty-two patients were hospitalized over the 7-day period for a total of 189 overnight room entry observations. Room entries were 
DISCUSSION
This is the first study to evaluate sleep in caregivers of pediatric HSCT recipients during hospitalization. We found a high level of sleep disturbance (GSDS) and frequent reporting of poor sleep quality in caregivers of hospitalized HSCT recipients. Additionally, caregivers reported significantly lower sleep quantity with more frequent nighttime interruptions in the hospital setting than at home. Participants also identified variables associated with sleep disruption, several of which may be modifiable (e.g., loud hallway noises).
This study is limited by the small sample size and the inherent limitations of single-center studies. Although our sample was small and findings were largely descriptive, these findings dovetail with those from a recent article on the negative sleep experiences (and their detrimental effects) of the caregivers of children with cancer who sleep on the unit. 16 There are limited data evaluating interventions to improve sleep during hospitalization, however, overnight staff may overnight staff may be able to modify some of the factors contributing to nocturnal awakenings. 17 Interventions may include implementation of mechanisms to reduce noisy alarms, having earplugs and eye masks available for caregivers, and bundling of overnight care. 5, [18] [19] [20] 
